Biochemical mechanisms of resistance to insecticides.
The principal biochemical mechanisms of resistance to insecticides involve either modified, less sensitive cholinesterase, esterase action, glutathione S-transferase action or cytochrome P-450-dependent monooxygenation. Both quantitative and qualitative differences in cytochrome P-450 isozymes are under genetic control and both are related to resistance. Recent characterization studies involving ligand binding and multiplicity of isozymes in Musca domestica (the housefly) are discussed in relation to resistance. The recent demonstration that multiple isozymes of glutathione S-transferase exist in susceptible and resistant insects is of interest, and some re-examination of their role in the mechanism of resistance is required. Esterases are a heterogeneous group of enzymes whose role in resistance has often been suggested but seldom rigorously defined. Purification studies in the green rice leafhopper, Nephotettix cincticeps, have involved an enzyme with carboxylesterase, phosphotriesterase and pyrethroid esterase activities. A similar enzyme, but without pyrethroid esterase activity, is also found in the housefly. In resistance such enzymes may serve either to catalyse hydrolysis or as binding proteins. It has been suggested, from time to time, that regulator genes, enzyme induction and gene magnification all play a part in controlling biochemical mechanisms of resistance, although clearly defined evidence has not always been brought forward. These hypotheses are re-examined.